
MSC several IA injections

• One or several injections ?
• RCT double-blind versus HA
• 3 arms with one-year follow-up

• HA one injection
• UC-MSC one injection 20.106

• UC-MSC two injections 20.106 and 6-month interval 

Matas J. SCTM 2019



Agarwal et al. Cells 2021
Gadelkarim et al. JBS 2022

MSC clinical results in OA

Heterogeneity in the current literature
Risk of bias not negligible



The first (recent) phase III study

Kang-II Kim et al. The American Journal of Sports Medicine 2023;51(9):2243–2253
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The first (recent) phase III study

• Eligibility criteria
• VAS > 50 mm
• WOMAC total > 40 mm
• Grade 3 (KL)

• One single i.a injection ADMSC (3mL) 
• Dosis : 100 x 106
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Mautner et al. Nat Med 2023

-- > Global MSC Market Size = USD 1,715 Million in 2021
-- > Cell-based therapies positive ??? small sample sizes and high risk of bias
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One single i.a. injection (7 mL)

3 interventions arms

One comparator : steroid

Single-blind study +++

AUTOLOGOUS ALLOGENEIC

-- > Global MSC Market Size = USD 1,715 Million in 2021

-- > Cell-based therapies positive ??? small sample sizes and high risk of bias



Mautner et al. Nat Med 2023



--- > Cell-based therapy failed to demonstrate superiority over i.a. steroid
--- > No subgroup differences
--- > Good safety profiles (joint swelling, hematoma)Mautner et al. Nat Med 2023



ADIPOA 2 clinical study
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Chronic low back pain

§ La lombalgie est la principale cause d’invalidité dans la population adulte en
France et dans le reste du monde

§ La discopathie dégénérative (DDD) est la principale cause de lombalgie
chronique (>40%)

Tt médicaux: analgésiques, anti-inflammatoires, orthèses lombaires rigides

Tt chirurgicaux :  arthrodèse, prothèses discales
Injections intra-discales de stéroïdes (pas d’effet à moyen ou long terme) 

Traitements Actuels:



Chronic low back pain
§ La discopathie active (MODIC 1)

§ 5-40% des lombalgies
§ Rare dans la population asymptomatique
§ Associée à la réussite de la chirurgie
§ hypoT1 / hyperT2
§ Inflammation locale +++

Inflammation Fatty changes Fibrosis



Physiologie du disque IV

• Matrice extra-cellulaire
• Collagene, PG et eau : 95%
• Collagène = armature fibreuse

• Concentration diminue de la périphérie vers 
le centre

• Changements des fibres de collagène
• PG = assurent pression osmotique
• Equilibre entre :

• Catabolisme : MMPs, IL1, TNF, ADAM
• Anabolisme : BMP2, BMP7, GDF5, TGFb, IGF1



Dégradation du disque IV

• Processus de dégradation
• Reduction des cellules NP notochorde avec 

âge --- > diminution anabolisme
• Epuisement cellulaire + perte de PG/GAG
• Augmentation médiateurs inflammatoires : 

IL1, IL6, ICAM1 FGF, NGF
• Stress oxydatif : AGE, radicaux libres --- > 

activation NLRP2
• Cellular senescence, apoptose
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MSC intra-discal injection

• Phase I/II RCT trial with allogeneic BM-MSC

• 24 patients with cLBP

• Intra-discal 25x106 vs sham procedure (2 mL)

• MRI stages 2,3 or 4 (Pfirmann)

• 5 donors (viability 98%)

Noriega et al. Transplantation 2017



MSC intra-discal injection

• MSC-treated patients displayed a quick and significant improvement in 
algofunctional indices versus the controls

Noriega et al. Transplantation 2017



MSC intra-discal injection

Zhang W et al. Frontiers in Bioengineering and Biotechnology 2023



MSC intra-discal injection
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MSC intra-discal injection

Zhang W et al. Frontiers in Bioengineering and Biotechnology 2023



Maumus M et al. Medecine Sciences, 2018

Perspectives for MSC therapy



•We know…
• Positive pre-clinical data
• Numerous published phase I/II
• Excellent tolerance
• Cost issues
• Risk of bias
• Standardisation of cell 

manufacturing
• Phase II/III negative

•We don’t know…
• Tissue repair ?
• Dose ? Frequency of delivery ?
• Type of scaffolds ? 3D printing
• The targeted population ?
• A potency test ? Priming cells ?
• Engineering cell-based approach ?
• Various targeting ?

Conclusions : no definitive answer !!!

Limitation = cell integration / indications
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